Combination of Dsb coexpression and an addition of sorbitol markedly enhanced soluble expression of single-chain Fv in Escherichia coli.
Many eukaryotic proteins have been produced successfully in Escherichia coli. However, not every gene can be expressed efficiently in this organism. Most proteins, especially those with multiple disulfide bonds, have been shown to form insoluble protein or inclusion body in E. coli. An inactive form of protein would require an in vitro refolding step to regain biological functions. In this study, we described the system for soluble expression of a single-chain variable fragment (scFv) against hepatocellular carcinoma (Hep27scFv) by coexpressing Dsb protein and enhancing with medium additives. The results revealed that overexpression of DsbABCD protein showed marked effect on the soluble production of Hep27scFv, presumably facilitating correct folding. The optimal condition for soluble scFv expression could be obtained by adding 0.5M sorbitol to the culture medium. The competitive enzyme-linked immunosorbent assay (ELISA) indicated that soluble scFv expressed by our method retains binding activity toward the same epitope on a hepatocellular carcinoma cell line (HCC-S102) recognized by intact antibody (Ab) (Hep27 Mab). Here, we report an effective method for soluble expression of scFv in E. coli by the Dsb coexpression system with the addition of sorbitol medium additive. This method might be applicable for high-yield soluble expression of proteins with multiple disulfide bonds.